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A Level Set Approach for Three Dimensional Numerical Computation

of Two Drops Impinging upon A Solid Surface in Sequence
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Abstract

The investigation is to develop a three dimensional numerical code for transient impingement
phenomenon of two droplets upon a solid wall in sequence. In this code, the structured single-block
and staggered grid system are adopted for discretization of the space domain, while the finite
volume method is applied to solve iteratively the governing equations of mass and momentum. The
weak coupling among the velocities and pressure is handled by SIMPLER methods. In order to
capture the boundary of the spreading of a droplet, a level set approach is considered due to the
advantage of handling the incorporation and breakup of the boundary easily. The numerical results
of water droplet impinging upon a flat surface are in good agreement with the experimental results
with Re=200 and We=2.15. Furthermore, a backward droplet with the different Reynolds number,
and a forward droplet with the same Reynolds number impact continuously on a solid surface. The
mechanism of temporal spreading process of the mergence of two droplets is presented in the
computational result. After the merging process of two droplets, the maximum spread distance is
influenced by a backward droplet with the different Reynolds number.

Keywords: Droplet, Level-Set Method, Spread Distance.
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